When soluble proteins from human brain are subjected to polyacrylamide-gel electrophoresis in the system described by Davis (1964) on 7% gels, S 100 protein has the greatest mobility and runs at the dye-front (Isobe et al., 1977) . Neuron-specific enolase yy, formerly known as 14-3-2 protein (Schmechel et al., 1978) , has an R , of 0.7 on such gels. Only one other soluble human brain protein migrates between enolase yy and the dye-front. It runs close to enolase yy and is probably the human equivalent of the protein termed 14-3-3 that Moore (1967) isolated from beef brain, but that has not been fully characterized. Human 14-3-3 protein appears to be brainspecific by two-dimensional polyacrylamide-gel electrophoresis by the method of N. Anderson, 1978; N. L. Anderson & N. G. Anderson, 1978) . The protein has been purified from human brain with a view to developing a radioimmunoassay. The measurement of brain-specific proteins in human extracellular fluids is potentially useful clinically for the diagnosis of nervous-system disease. The function of the protein 14-3-3 is unknown.
Soluble acidic brain proteins were isolated from human brain by the method of Hullin et al. (1980) , and further purified by (NH,)$O, precipitation, hydroxyapatite chromatography, gel filtration on Ultrogel AcA 44 and finally DEAE-Sephadex chromatography. This last step separated 14-3-3 protein from enolase yy.
14-3-3 protein appeared as two bands of almost identical mobility on non-denaturing polyacrylamide-gel electrophoresis (Davis, 1964) , the predominant species having the greater mobility. The two species were separated by repeated rechromatography using a column of hydroxyapatite. The predominant species gave two bands on polyacrylamide-gel electrophoresis in the presence of sodium dodecyl sulphate (Laemmli, 1970) of mol.wts. 31 000 and 27000 respectively. Since the native protein had a mol.wt. of 66000 by gel filtration on Ultrogel AcA 44 under non-denaturing conditions, it is probable that 14-3-3 protein is a dimer. The putative two subunits of the predominant species have been designated n for the higher molecular-weight subunit and /? for the lower molecular-weight subunit.
The minor band on non-denaturing polyacrylamide-gel electrophoresis gave rise to a single band on sodium dodecyl sulphate/polyacrylamide-gel electrophoresis of identical mobility to the 27 000-mol.wt. /?-subunit. Bands from the two species of the protein were cut from sodium dodecyl sulphate gels after staining with Coomassie Brilliant Blue and investigated by peptide mapping aRer limited proteolysis with Staphylococcus (I -and P-subunits appear to be related but non-identical. However, the 27000-mol.wt. band from the minor species on non-denaturing polyacrylamide-gel electrophoresis, although very similar to the P-subunit, appears non-identical with it, and has been designated p'.
None of the polypeptides had a free N-terminal group as shown by the dansyl method (Hartley, 1970) . Amino-acid analysis as shown in Table 1 showed the protein to be particularly high in glutamate residues. No carbohydrate was detected when gels were stained by the periodic acid/Schiff reagent method (Segrest &Jackson, 1972) 14-3-3 protein appeared to be of low immunogenicity in rabbits, sheep and guinea pigs. Despite repeated immunizations with native protein emulsified in Freund's adjuvant, antisera remained oflow titre. An attempt was made t o improve the titres by immunizing rabbits with three modified forms of 14-3-3 protein. These consisted of the protein coupled to haemocyanin, a dinitrophenyl derivative (Wallace & Cheung, 1979) and the sodium dodecyl sulphate-treated protein. However, all , antisera remained of low titre, generally being worse than the native protein. Preliminary experiments suggest that the best antisera from one of the rabbits immunized wth native 14-3-3 protein may be suitable for radioimmunoassay. P. B. is a Wellcome Trust Research Scholar and the work was supported by a grant from the Wellcome Trust to Professor C. N. Hales.
Glycoproteins are well established as cell-surface components and they appear to participate in specific cell-cell interactions. Myelin is formed as an extension of the plasma membrane of the otigodendrocyte in the central nervous system and of the Schwann cell in the peripheral nervous system. Although the molecular organization of myelin is still uncertain, proteins account for 20-3096 of the total dry weight of the membranous structure (Rumsby, 1978) . The low-molecular-weight basic protein and the proteolipid fraction together account for about 80% of the total protein present in myelin which has been removed by extraction with chloroform/methanol (Quarles et al., 1973) . Solubilization of the insoluble residue with sodium dodecyl sulphate has resulted in the identification of some high-molecular-weight proteins and at least two glycoproteins. The main myelin-associated glycoprotein has an apparent mol.wt. of 100000 and the carbohydrate moiety appears to be sulphated. In the present study we have reexamined the protein component of myelin and report the occurrence of a sulphated fucosylglycoprotein after chloroform/methanol treatment.
Male Sprague-Dawley rats (40 days old) were injected intraperitonially with carrier-free Na,35S0, and L-[ 'Hlfucose (sp. radioactivity 4.6,WmmoI; 3 p W g body wt.) and animals were killed 16h later. The cerebral cortex was homogenized in 0.32 M-sucrose and myelin was isolated by the method described by Norton & Poduslo (1973) . The myelin preparation was found to be enriched with the enzymic marker 2' :3'-cyclic nucleotide 3-phosphohydrolase. Low-power electron microscopy clearly showed a multi-lamellar sequence of membranes, which is characteristic of myelin. Freeze-dried myelin was treated with chloroform/methanol (2 : 1, v/v) and the suspension was clarified by centrifugation. After removal of sulphatides, which contributed over 90% of the 35S present in the extract, the residue was treated with 2% (w/v) sodium dodecyl sulphate in 0.1 M-sodium phosphate, pH 7.4, containing 6 M-urea, 1% mercaptoethanol and IOmM-EDTA. Samples were electrophoresed on 5% sodium dodecyl sulphate/polyacrylamide geis. Carbohydrate-and protein-containing bands were identified by using the periodic acid/Schiff-staining procedure (Zacharius et al., 1969) and Page Blue 83 (BDH, Poole, Dorset, U.K.). Gel slices were depolymerized in H,O, and counted for 35S and 3H radioactivity. On staining, a number of protein bands were observed; these included the low-molecular-weight basic and proteolipid protein fractions. Radioactivity was located in a single periodic acidhchiff-positive protein band, which had an apparent mol.wt. 150OOO. The dried chloroform/methanol extract was treated with Pronase (Sigma) and the hydrolysate was chromatographed on DEAE-cellulose (Fig. 1) . The 35S/3H-containing fraction eluted in the NaCl gradient was further purified by gel filtration on Sephadex G-50 and G-25 (fraction M). Chemical analysis revealed that all the 35S and 3H in fraction M was located in inorganic sulphate and fucose residues respectively. Furthermore, the carbohydrate 0.8 r
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Elution volume (rnl) Fig. 1 . Zon-exchange chromatography of Pronase-treated chloroform/methanol extract of myelin A column (2.5 cm x 12cm) of DE-52 DEAE-cellulose (Whatman) was eluted with a linear NaCl gradient in 5 0 m~-sodium phosphate, pH 7.4, at a flow rate of 30ml/h. Fractions (2ml) were monitored at 230nm (0) and counted for 3H (0) and 35S (0) radioactivity.
